CAPM alpha explains hedge fund flows better than more sophisticated models, which suggests investors pool together manager skill with returns associated with non-market risks. Decomposing hedge fund returns into traditional and exotic risk components, we find investors appear more cognizant of exotic risks over time, with flows decreasing their emphasis on returns from traditional risk exposures in recent years, especially in the case of high-fee funds. Although we find evidence of alpha persistence, persistence in returns from traditional or exotic risks is modest, which suggests investors should adjust for these risks when evaluating fund performance rather than seeking them out following periods of success. JEL Classification: G11, G20
1 I tried telling a hedge fund manager, "You don't have alpha. Your returns can be replicated with a value-growth, momentum, currency and term carry, and shortvol strategy." He said, "'Exotic beta' is my alpha. I understand those systematic factors and know how to trade them. My clients don't." He has a point. -Cochrane (2011) The last twenty years have witnessed considerable advances in our understanding of the unique risks that hedge funds seek out to achieve returns. 1 While traditionally all returns unrelated to the market have been interpreted as manager skill (alpha), investors have begun to recognize the return implications of non-market risks such as size and value as well as more exotic risks generally only available through hedge funds. Despite the large literature on hedge fund performance and a plethora of risk models put forth by academics, it remains unclear how investors evaluate performance. Hedge fund investors are often viewed as being among the most sophisticated investing clienteles. In this article, we take a revealed preference approach to study which risks investors adjust for when evaluating hedge fund performance. We then examine whether investors' capital allocation decisions are justified by future fund performance by decomposing returns into components related to different types of risk.
We begin by conducting a performance-flow horse race to infer which risk model hedge fund investors use when allocating capital. We measure risk-adjusted performance using a range of single and multi-factor models including the basic CAPM, the Carhart (1997) 4-factor model, the Carhart model augmented with the option-based factors of Agarwal and Naik (2004) , the trend-following 7-factor model of Fung and Hsieh (2004) , 1 A partial list includes Fung and Hsieh (1997 , 2001 , 2004 , Ackermann, McEnally, and Ravenscraft (1999) , Liang (1999 Liang ( , 2001 , Mitchell and Pulvino (2001) , Agarwal and Naik (2000, 2004) , Kosowski, Naik, and Teo (2007) , Bali, Gokcan, and Liang (2007) , Brown, Goetzmann, Liang, and Schwarz (2008 , 2009 , 2012 , Fung, Hsieh, Naik, and Ramadorai (2008) , Agarwal, Bakshi, and Huij (2009 ), Patton (2009 ), Jagannathan, Malakhov, and Novikov (2010 , Aggarwal and Jorion (2010) , Bali, Brown, and Caglayan (2011 , 2012 , 2014 , Titman and Tiu (2011), Brown, Gregoriou, and Pascalau (2012) , Cao, Chen, Liang, and Lo (2013) , Agarwal, Arisoy, and Naik (2015) , and Agarwal, Ruenzi, and Weigert (2015) . a 12-factor combined model which also includes an emerging market factor, and a max R 2 model which parsimoniously chooses from a set of 15 factors which best explain individual fund returns. We estimate factor exposures using 24-month windows and focus on one-year alphas, although our findings remain similar using a longer estimation period (36 months) and longer performance horizons (3-year alphas).
We find that CAPM consistently wins the race, with hedge fund flows being better explained by CAPM alpha than alphas from more sophisticated models. This finding is surprising and suggests that while hedge fund investors control for general market risk, they pool together manager skill (alpha) with the returns associated with a variety of non-market risks. Investors appear either indifferent to the nature of risks inherent in certain hedge fund strategies, or they actively seek out these risks following periods of recent success.
To determine whether hedge fund investors are indifferent to non-market risks or actively seek them out, we decompose returns into components related to manager skill (alpha), conventional risk exposures (traditional betas) such as market, size, and book-tomarket, and nonstandard risk exposures (exotic betas) including momentum, option-like investments, macro uncertainty, and liquidity. 2 Our evidence suggests that investors do seek out non-market risks, and they distinguish between hedge fund returns arising from conventional risk exposures that may be obtained more cheaply through mutual funds, and exotic risk exposures that can only be obtained through hedge fund investments.
While investor flows respond to all three return components, they place greater relative emphasis on the returns arising from exotic rather than traditional risk exposures.
For example, using the Fung and Hsieh (2004) model we find a one percent increase in lagged hedge fund returns attributable to exotic risk exposures leads to a 9.0% increase in inflows compared to 5.0% for one percent increase in lagged returns due to traditional risk exposures. This evidence suggests that investors credit hedge fund managers not only for their skill to produce alpha, but also for their ability to deliver returns through taking opportune exposures to exotic risk factors and to a lesser extent traditional risk factors.
We also explore whether investors become more cognizant of differences between traditional and exotic risks over time. In particular, we divide the overall sample period into two sub-periods: 1996-2004 and 2005-2012 . The midpoint of the sample period roughly coincides with the publication of Agarwal and Naik (2004) and Fung and Hsieh (2004) , and we conjecture that investors will further shift their investing preferences towards exotic risks after the formal recognition of their importance in explaining hedge fund performance. Although CAPM alpha wins the performance-flow horse race in each sub-period, we find the correlation between flows and fund returns is indeed higher for exotic risk exposures than for traditional risk exposures in the more recent sub-period.
For example, using the Fung and Hsieh (2004) model we find the effect of a one percent change in lagged returns attributable to traditional and exotic risk exposures is similar in the first sub-period (7.4% and 8.6%, respectively) but becomes more tilted towards the exotic risk exposures in the second sub-period (3.6% and 9.1%).
These findings suggest that investors become increasingly aware of which types of risk warrant the high performance fees associated with hedge funds. We explore this 4 idea more directly by splitting the fund sample into groups with high (greater than or equal to 20%) and low (less than 20%) incentive fees, with the premise being that investors paying high fees should be more discerning between traditional and exotic risks.
Consistent with this view, we find that investors in high-fee funds tend to place greater relative emphasis on returns from exotic risk exposures when allocating capital. Implicit in the hedge fund investors' strategy of allocating capital based on past hedge fund return components is that these sources of return should persist in the future.
Our final set of tests explores whether hedge fund investors' flow response to three return components is justified by the data. To that end, we evaluate the persistence over time for hedge fund alpha, returns attributable to traditional risk exposures, and returns arising from exotic risk exposures.
The evidence suggests that alphas alone are persistent. A one percent alpha in one year is associated with 19-27 bp abnormal returns in the following year depending on the risk model. While alpha may represent persistent manager skill or perhaps risk not well accounted for in existing models, the fact that it persists suggests chasing this component of fund returns may be advantageous for investors. We find only modest evidence of persistence in hedge fund return arising from exposure to exotic risks. A one percent change in hedge fund return in one year is associated with 0-13 bp abnormal return in the following year, and the findings are statistically insignificant for some risk models. We find no evidence of persistence at all for returns attributable to conventional risk factors.
Taken together, our findings suggest that hedge fund investors in aggregate subscribe to the "exotic beta is alpha" view when allocating capital. Although this may be a reasonable starting point for differentiating between hedge funds and mutual funds, our 5 evidence suggests investors' practice of chasing recent hedge fund returns associated with both traditional and exotic risk exposures is suboptimal. Although exotic risk exposures may earn a premium on average, our findings suggest investors should not select such exposures based on their recent performance.
While conditioning on past performance may be helpful in light of the evidence of persistence in alphas, investors would benefit from using more sophisticated models to adjust for traditional as well as exotic risks when evaluating fund performance. As an example, consider investors that chase alphas from a 3-factor model. These investors essentially pool together "manager skill" and exposures to exotic risk factors. Some funds will exhibit high 3-factor alphas in a given year because their exotic risk exposures happened to perform well. However, new investors in these funds will tend to be disappointed since returns from exotic risk exposures do not persist. Thus, our evidence suggests that investors would benefit from adjusting for traditional as well as exotic risks when evaluating fund performance.
Our results contribute to several streams of literature. While Agarwal, Daniel, and Naik (2004 ), Fung, Hsieh, Naik, and Ramadorai (2008 ), Getmansky et al. (2010 ), Jorion and Schwarz (2015 and Lim, Sensoy, and Weisbach (2015) show that successful hedge funds receive capital inflows, our study is the first to show that investors react differently to distinct components of fund returns. Our finding that CAPM alpha best explains investor capital allocation behavior is consistent with recent evidence for mutual funds (Berk and van Binsbergen, 2015; Barber, Huang, and Odean, 2015) . The fact that we find the same result for a different investment vehicle points to the wide acceptance of CAPM, 6 yet our evidence suggests investors may be suboptimally mingling together certain traditional and exotic risks exposures when identifying manager skill.
Our paper also contributes to the literature on persistence in hedge fund performance. While earlier work finds limited evidence of performance persistence, mainly over short horizons (Brown, Goetzmann, and Ibbotson, 1999; Agarwal and Naik, 2000; Baquero, ter Horst, and Verbeek, 2005) , more recent studies find evidence of persistence using a Bayesian methodology (Kosowski, Naik, and Teo, 2007) , among younger fund managers (Aggarwal and Jorion, 2010) , and over longer horizons (Jagannathan, Malakhov, and Novikov, 2010) . We build on this literature by examining persistence in returns attributable to different sources of risk. Although we find persistence in alphas, which is consistent with recent work, we find little evidence of persistence in fund returns arising from traditional or exotic risks.
Our paper also adds to literature on smart money effect in mutual funds (Gruber, 1996; Zheng, 1999; Sapp and Tiwari, 2004; and Keswani and Stolin, 2008) and hedge funds (Baquero and Verbeek, 2005; Getmansky et al., 2010; Ozik and Sadka, 2014, and Jorion and Schwarz, 2015) . We extend the literature by examining whether investor flows predict different components of hedge fund returns. After decomposing performance into alphas and returns from various risk exposures, we find no evidence that investor flows successfully predict future return components.
The paper proceeds as follows. In Section 1 we describe the sample and construction of the variables, Section 2 conducts the flow-performance horse race, Section 3 examines how hedge fund flows react to different components of fund returns, 7 Section 4 studies the efficacy of investor flow behavior by studying persistence in different fund return components, and Section 5 concludes.
Data and Variable Construction
This section describes the hedge fund sample and provides details for the construction of the various performance measures.
Hedge fund database
We obtain data on individual hedge funds and funds of hedge funds by merging four commercial hedge fund databases: Eurekahedge, HFR, Lipper TASS, and
Morningstar. 3 The union of these four databases (henceforth "union database") contains net-of-fee returns, assets under management, and other fund characteristics such as management and incentive fees, lockup, notice, and redemption periods, minimum investment amount, inception dates, and fund strategies. The availability of four databases enables us to resolve potential discrepancies among different databases as well as create a comprehensive sample that is more representative of the hedge fund industry.
Since we require a minimum of 24-month return history for estimating the alphas and betas from various multifactor models and examine the flows into the funds in the following year, we exclude funds with less than 3 years of monthly returns data. This provides us with a final sample of 16,185 funds from 1996 to 2012.
Fund performance measures and capital flows
We use seven different models for performance evaluation, including the Capital Asset Pricing Model (CAPM), the Fama-French (1993) 3-factor model (FF3), the Carhart 9 (2010), and the macroeconomic uncertainty risk factor (UNCTIDX) of Bali, Brown, and Caglayan (2014) . We estimate each model using 24 months of return data for each fund. For example, for the Carhart4 model, which includes market, size, book-to-market, and momentum, we obtain factor loadings using the following regression for months t-23 to t:
where , it R and , rf t R are the fund i's return and risk-free return as of month t. We then calculate the monthly alpha from t-11 to t as the difference between realized return and model-fitted return. Finally, we compound the monthly alphas to compute annual alpha
for the year leading to month t as follows:
where ft R is the monthly fitted return, calculated as the sum of the factor loadings multiplied by the factor realizations for each month t. 7
We calculate annual flows for fund i in year t as follows:
where AUM i,t represents assets under management of fund i in year t. We use information on hedge fund assets at the end of each year since monthly or quarterly information can be missing or stale. There is substantial variation in the average annualized alphas estimated from the seven models, 2.73% to 7.58%, suggesting significant uncertainty about unobserved managerial skill, for which alphas are intended to be a proxy.
Summary Statistics
The ambiguity about the different models is further confirmed when we examine the correlations between different alphas in Table 2 that reports both parametric Pearson correlations and nonparametric Spearman correlations in panels A and B respectively.
Pairwise correlations exhibit a large range from 0.33 to 0.95 for Pearson correlations and 0.39 to 0.94 for Spearman correlations.
A Performance-Flow Risk Model Horserace
We next investigate how investors evaluate hedge fund performance by examining their capital allocation decisions. The underlying premise for our empirical analysis is to ascertain the types of systematic risks that hedge fund investors adjust for when evaluating funds' risk-adjusted performance. For example, if the investors care only about the market risk (or do not want to give credit to the managers for taking on market risk), they should prefer CAPM alphas over the alphas from more elaborate models. In other words, in this example, the investors are pooling the returns from other systematic risks together with the alphas. In contrast, if the investors adjust for more exotic risks such as those from option factors in AN and FH7 models, they should prefer the AN and FH7 alphas.
To conduct a horserace between the alphas from the different models, we estimate the sensitivity of investor flows to alphas calculated from each of the seven models:
CAPM, FF3, Carhart4, AN, FH7, 12-factor model, and Max R 2 model. Since our investigation is at the yearly level, we use fund-year observations in our empirical analysis. Motivated by the analyses in Berk and van Binsbergen (2015, BvB hereafter) and Barber, Huang and Odean (2015, BHO hereafter), we conduct two sets of horseraces.
Following proposition 2 in BvB, we first test whether the regression coefficient of the sign of the flows on the sign of the alpha is positive, 8 that is
where Φ is a function that returns the sign of a real number, taking values of 1 for a positive number, -1 for a negative number, and 0 for zero. Second, we test if model m1 is
The null hypothesis is that the coefficient of this regression is positive, that is, 1 0 b  .
We present the results for the regression coefficients , Flow alpha  from equation (4) in Table 3 , that is, the average probability that the sign of the fund flow is positive (negative) conditional on the sign of alpha being positive (negative). If flows and alpha are unrelated, we would expect the probability to be 50% in which case , 0.
Flow alpha  
The first inference from Table 3 is that all of the performance-flow sensitivity likelihood estimates,   , 12
Flow alpha   , are significantly greater than 50%, implying that the performance-flow relationship exists for all of the different models. Second, we observe that the sensitivity is the largest for the CAPM alpha across both the overall sample period as well as the two sub-periods. At the same time, we notice that none of the models perform better than 65%, which suggests that a significant fraction of flows remains unexplained due to unobserved criteria being used by investors to make their capital allocation choices.
13 Table 4 presents the results from a formal model horserace test. Columns 3 to 9 of this table display the t-statistics of the pairwise test coefficient 1 b in equation (5). The tstatistics in this table further confirm that the CAPM alpha wins the horserace of performance-flow sensitivity for the overall sample period as well as the two sub-periods.
The evidence so far from the BvB approach suggests that investors adjust only for the market risk while assessing the risk-adjusted performance of hedge funds. In other words, investor's flow preferences are best explained by performance when the returns from other risk factors are subsumed in the CAPM alpha.
We next follow the pairwise approach in BHO to estimate the relation between flows and a fund's decile ranking based on two different models at a time by estimating the following regression:
where the dependent variable, it Flow , is the fund flow for hedge fund i in year t. can be tested to see whether investors are more sensitive to the alpha estimated using the first model or using the second model. For each pairwise comparison of alphas from two models, we can make 45 such comparisons. We test the null hypothesis that the summed difference across all 45 comparisons is equal to zero, and we also calculate a binomial test statistic which tests the null hypothesis that the proportion of differences is equal to 50%.
We report the horserace results using the BHO methodology in Table 5 . and C report the results for the two sub-periods. FF3 is perhaps the closest competitor to the CAPM, yet CAPM is superior to FF3 in explaining investors' flows in each subperiod. The summed difference for CAPM versus FF3 is positive but insignificant during 1996-2004, although the percentage of differences greater than zero is 71.11% and significantly positive.
The results using the BHO methodology further corroborate that investors prefer the CAPM alpha over the alphas from more sophisticated models, suggesting that investors adjust only for the market risk while evaluating hedge funds' risk-adjusted performance. In Appendix Table 2 , we confirm that CAPM alpha also generally explains future hedge fund flows better than raw returns using both the BvB and BHO tests, which suggests that investors do adjust for the market risk when making their capital allocation decisions.
As a robustness check, we repeat the BvB and BHO performance-flow horse race tests using longer-horizon performance measures. In results not tabulated, we find CAPM continues to outperform other models when using three years to estimate factor exposures and/or when measuring abnormal performance over the previous three years.
One potential concern with our approach is that the various performance models may give rise to alphas that themselves vary considerably in their riskiness, which could influence the performance-flow relation. We therefore also estimate the horse race tests based on appraisal ratios. Specifically, we measure each fund's appraisal ratio as its alpha scaled by the annualized standard deviation of the 24 monthly residuals from the risk model. In results not tabulated, we find CAPM appraisal ratios outperform the other models in explaining future fund flows using the BHO tests (the BvB alpha and appraisal ratio tests are identical since their approach relies only on the sign of alpha). Therefore, cross-sectional variation in the riskiness of different alphas does not seem to influence our finding of greater investor preference for CAPM alpha. 
Characterizing Investor Flows into Hedge Funds
The evidence from the previous section indicates that hedge fund investors are most responsive to the CAPM alpha among all the alpha measures from the seven risk models. The results suggest that after controlling for broad equity market exposure, investors pool together manager skill along with returns from exposure to non-market risk factors. In this section, we examine whether investors react differently to different types of non-market risk.
Investor Flows and Components of Hedge Fund Returns
Some risk exposures can be obtained more easily than others. Mutual funds typically charge fixed management fees of less than one percent and provide exposures to traditional risks, such as market, size, and value. Hedge funds, on the other hand, often carry higher fixed fees (between 1.5% and 2.0% of assets) as well as charge incentive fees of typically 20% of the profits (i.e., returns). The perceived benefit of investing in hedge funds is that they provide unfettered opportunities for managers to utilize their investment skill. Another important potential benefit of hedge funds is the chance to gain exposures to premium-bearing exotic risks. 10
In principle, investors should be willing to pay high hedge fund fees only for riskadjusted abnormal return (alpha or manager skill). However, it is also conceivable that investors may be willing to pay premium fees for returns that arise from exotic risk exposures, since these are not widely available from low-cost investment vehicles such as exchange traded funds (ETFs) or index mutual funds. Do investors differentiate between returns arising from traditional risks from those arising from more exotic risks? To address this question, we decompose returns into three parts, alpha, traditional beta return, and exotic beta return, and examine the sensitivity of investor flows to these three return components.
We classify the risk factors into traditional and exotic categories based on the effort and cost involved in gaining exposure to the risk factor. For example, the size premium can be relatively easily and inexpensively achieved through small market cap mutual funds. On the other hand, extracting the premium from the different lookback straddles in the FH7 model requires more sophisticated knowledge and dynamic trading skills, and this strategy is not cheaply available through standard products in financial markets. We categorize the traditional and exotic factors for each model as follows: 
.
Using the return decomposition in equation (7), we test whether investors respond differently to the components of returns by estimating the following regression: Table 6 also reports the correlations between each of the return components. These correlations are typically low and mostly negative with a few exceptions suggesting that a fund delivering traditional beta returns will not necessarily provide exotic beta returns. Table 7 presents the results from the return decomposition exercise. First we observe that the sensitivities to all the three return components are significantly positive across all five models, that is 1 0, b  2 0, b  and 3 0 b  . This evidence confirms our conjecture that investors respond to all three return components. The coefficient 11.59
from Carhart4 model suggests that an increase of 1% in the monthly average alpha is associated with an increase of 11.59% in annual flows next year. Similar economic interpretation applies to other coefficients in the table.
Next we focus on whether investors distinguish between the returns from traditional risks and the returns from exotic risks. In all five models, the sensitivity of exotic beta returns is greater than that of traditional beta returns for the overall sample period. This suggests that investors are more sensitive to exotic beta returns compared to traditional beta returns. Results from a formal test of 32 bb  are reported alongside each model in the table. The sensitivity of investor flows to exotic beta returns is statistically greater than the sensitivity to traditional beta returns in three models out of the five: FH7, 12-factor, and Max R 2 .
Our tests thus far have assumed a linear relation between performance and flows.
Evidence of nonlinearity is mixed in the hedge fund literature. Agarwal, Daniel, and Naik (2015) find a concave (convex) relation for inflows (outflows). For the sake of robustness, we repeat our analysis while allowing for nonlinearity in the three return components (alphas, traditional beta returns, and exotic beta returns). In particular, we permit an asymmetric flow response to positive and negative fund return components. In results not tabulated, we continue to find that investors chase the returns associated with exotic beta more so than returns arising from traditional beta. 13
In sum, the findings in this section tie in nicely with those from the previous section where we observe that the CAPM alpha wins the horserace among the various alpha measures. Specifically, the investors not only care about alphas but appear to also exhibit preference for returns from exotic risks over the returns from traditional risks.
This preference shows up with higher weight being placed on the CAPM alpha which does not explicitly control for the exotic risks identified in the academic literature on hedge funds. Investors perhaps rationalize their preferences on the grounds of not having cheap and easy access to exotic beta returns.
Have investors become more aware of exotic risks over time?
Results in the prior section suggest that hedge fund investors, to some extent, prefer exotic beta return to traditional beta return during the overall sample period from the sensitivity of exotic beta returns. This indicates that during the first half of our sample period, investors do not seem to differentiate between the traditional beta returns and exotic beta returns. In sharp contrast, the results for the second sub-period from 2005 to 2012 show that the sensitivity to traditional beta returns, 2 , b is significantly smaller than the sensitivity to exotic beta returns, 3 , b in all five models. The evidence from the subperiod analysis strongly supports the learning hypothesis, i.e., investors increasingly differentiate between traditional and exotic risks in the recent sub-period coinciding with the advent of more sophisticated risk models. 14 Armed with this knowledge, investors seem to update their capital allocation decision by tilting less towards returns associated with traditional risks while continuing to emphasize returns attributable to exotic risks.
Hedge Fund Fees and Traditional and Exotic Risk Exposures
As discussed above, one feature distinguishing hedge funds from mutual funds is the substantial performance-based incentive fee charged by hedge fund managers. In our sample, 58.4% of hedge funds charges an incentive fee greater than or equal to 20% of the profits, among which 54.1% percent charge exactly 20%. We are interested in studying whether hedge fund investors who pay higher performance fee are more discerning between the traditional and exotic return components. Therefore, we repeat our return decomposition tests using subsamples based on the incentive fee. Since there is a substantial clustering of incentive fees at the 20% level, we divide our sample into two roughly equal groups, one with incentive fee less than 20%, and one with incentive fee 14 In results not tabulated, we find little evidence that the return components themselves differ between the different sub-periods. For the five models and three components (15 tests of difference in mean returns), we find only two cases (12-factor and max R 2 alphas) that are statistically different at the 10% level or below. This suggests that investors' preference for the exotic beta returns in the second sub period is not due to higher returns in this period.
greater than or equal to 20%. We would expect that investors paying higher performance fees should put relatively greater weight on the exotic return component compared to their low performance fee counterparts. . Table 9 reports results for the return decomposition of the incentive fee subsamples. The first column is for low-fee funds with incentive fee less than 20%, and the second column is for high-fee funds with incentive fee greater than or equal to 20%.
First the sensitivity of investor flows to traditional beta returns, 2 , b is always smaller than that for the exotic beta returns, 3 , b in both subsamples. If we look at the significance test of the difference, 23 , b b
 we observe no significance for the low-fee group while in four out of five models, this difference is significant for the high-fee group. This suggests that investors that pay high performance fees are more sensitive to the source of fund returns being attributable to exotic risks. In other words, investors expect that their highly compensated hedge fund managers span nonconventional risks that are not available through ETFs and mutual funds.
A natural question that arises from the performance-flow findings in Table 9 is whether high-fee funds also deliver higher alphas, higher exotic beta returns, and lower traditional beta returns compared to low-fee funds. We test this hypothesis by comparing each return component for the two incentive fee subsamples. We report the results in Table 10 . Columns 1 and 2 are average return components for funds with incentive fee less than 20% and funds with incentive fee greater and equal to 20%, respectively.
Column 3 reports the p-value of the difference between these two return averages from the two subsamples. Since we have repeated observations for fund and years in the panel data, we cluster the standard errors both at the fund and year level to estimate statistical significance of the differences.
From Panel A, we observe that high-fee funds deliver significantly higher alphas.
However, the traditional beta component and exotic beta component do not seem to be significantly different between high-fee and low-fee funds. Taken together, the results in this section show that since the fees are set at fund's inception, investors select high-fee funds with the expectation of higher alphas and exotic returns. High-fee funds do deliver higher alphas but their exotic returns are not different from the traditional returns.
Investors then react by reducing their capital allocation to high-fee funds once they realize that high-fee funds do not help them gain access to nontraditional risks.
Do investor flows respond optimally to hedge fund return components?
Our analysis of investors' capital allocation choices has uncovered a strong preference for alpha, but also a tendency to invest in funds with returns associated with exotic and to lesser extent traditional risks. In this section, we investigate whether investors' revealed preferences for the three return components are consistent with future performance of these components.
If hedge funds operate in an environment with diseconomies to scale, Berk and
Green (2004) argue that fund performance should not persist in equilibrium, as investor flows adjust across funds until each manager earns zero alpha. Our persistence analysis therefore also provides evidence on the extent to which investors eliminate abnormal hedge fund performance through their capital allocation decisions.
Investor flows and hedge fund performance persistence 25
We examine persistence for each of the three return components using the following regressions:
If any of the return components persist, we expect to observe the corresponding
 to be positive. We find no evidence of persistence in traditional beta returns, with none of the coefficients for traditional beta returns being distinguishable from zero. In contrast, there 26 is some evidence of persistence in exotic beta returns. The coefficients are significantly positive for three out of the five models, with coefficients ranging from 0.01 to 0.132.
Results from the two sub-periods are generally consistent with the results for the whole sample period. In results not tabulated, we find little evidence of cross-predictability, e.g., exotic risk at t-1 predicting alpha or returns to traditional risk exposures at time t. For the 30 cross-predictability tests (five models and six cross combinations of the three return components), we find 3 significantly positive coefficients and 2 significantly negative coefficients, with no consistent patterns across return components or models. 15
The relation between performance and lagged fund flows is generally negative for each return component across models, which provides direct evidence that inflows hinder performance. The negative coefficients on lagged flows suggest that after controlling for performance persistence, hedge fund investors are not able to reliably predict any of the three future return components.
Discussion
The performance-flow evidence in Section 2 suggests that hedge fund investors are more likely to evaluate performance using simple models such as the CAPM rather than more sophisticated risk models. However, rather than being indifferent to nonmarket risks, we find in Section 3 that investors actively seek out exotic risks and to a certain extent traditional risks following periods of success, which implicitly assumes these components of hedge fund returns will persist. 15 As a robustness check, we follow Kosowski, Naik, and Teo (2007) and exclude the first twelve months of returns for each fund to correct for incubation and backfilling biases. We also implement the procedure in Getmansky, Lo, and Makarov (2004) to unsmooth hedge fund returns to correct for the serial correlation or smoothing bias. Our persistence results (not tabulated) remain unchanged after adjusting for these biases.
We find only weak evidence of persistence in returns attributable to exotic risk in Section 4.1, and no evidence of persistence in traditional risk returns. The lack of significant persistence in these return components suggests hedge fund investors' capital allocation decisions are suboptimal. We note that our findings are not inconsistent with factor investing (Ang, 2013), and exotic factors may indeed offer a return premium as compensation for risk. However, an important implication of our findings is that investors should not choose exposures to exotic or traditional risks based on their recent performance.
The evidence of persistence in alpha is more compelling, which suggests investor flows have not fully eliminated persistence in abnormal performance. Although market forces should generally work to diminish performance persistence, our findings point towards a market not yet in equilibrium, with potential benefits to investors allocating capital based on recent abnormal performance, particularly when more sophisticated risk models are used.
Conclusions
Hedge funds are unique among investment vehicles in that they are relatively unconstrained in their use of derivative investments, short-selling, and leverage. This flexibility allows investment managers to span a broad spectrum of distinct risks. In our analysis, we explore the extent to which investors adjust for various sources of risk when allocating capital into hedge funds. We find that CAPM alpha consistently outperforms more sophisticated measures of risk-adjusted performance when explaining the relation between past hedge fund performance and investor flows. The results suggest investors 28 pool together manager skill (alpha) with the returns associated with a variety of nonmarket risks.
Although CAPM wins the model horserace, we do find evidence that investors distinguish between hedge fund returns arising from conventional risk exposures such as size and value, and more exotic risk exposures that can only be obtained through hedge fund investments. We decompose hedge fund returns into components related to alpha, traditional risks, and exotic risks and find that while investor flows respond to all three return components when allocating capital, they place greater relative emphasis on the returns arising from exotic rather than traditional risk exposures. This emphasis on exotic risk increases in recent years, and is greater for high-fee funds, which suggests investors have become increasingly aware of which types of risk warrant the high fees associated with hedge funds.
We next explore whether hedge fund investors' flow response to past performance of the three return components is justified by future fund performance. In particular, we evaluate the persistence over time for hedge fund alpha, returns attributable to traditional risk exposures, and returns arising from exotic risk exposures. We find strong evidence that fund alphas are persistent, weak evidence that returns attributable to exotic risk exposures are persistent, and no evidence of persistence in returns arising from conventional risk exposures.
Taken together, our evidence highlights an important caveat to the "exotic beta is alpha" view of hedge fund investing. By treating returns from exotic risks as alpha, investors appear to suboptimally chase past returns arising from such risks. In light of the weak evidence of return persistence for exotic risk exposures, our findings suggest 29 investors should not select such exposures based on their recent performance. Instead investors will be better off adjusting for exotic risks by using sophisticated models to evaluate hedge fund performance. Berk and van Binsbergen (2015) . The first two columns provide the beta estimates from equation (4) and the t-statistics after clustering the standard errors both at the fund and year levels. The rest of the columns display the t-statistics of the pairwise test coefficient 1 in equation (5) This table presents results of a pairwise horserace of different models ability to predict fund flows. We first estimate the relation between flows and a fund's decile ranking based on the alphas from two different models by estimating the following regression with it Flow being the fund flow for hedge fund i in year t:
 is an indicator variable that is one if fund i in year t-1 is in decile k (l) based on the first (second) model and it X represents a variety of control variables described in the text; we also include time fixed effects t µ and style dummies, i Style . For each pairwise comparison of alphas from two models, we observe 45 flow-performance comparisons. We test the hypothesis that the summed difference across all 45 comparisons equals to zero, and we also calculate a binomial test which examines the null hypothesis that the proportion of differences equals 50%. *, **, and *** denote significance at the 10%, 5%, and 1% levels.
Full Sample (1996 Sample ( -2012 Sample ( ) 1996 Sample ( -2004 Sample ( 2005 Sample ( -2012 
X represents a variety of control variables described in the text; we also include time fixed effects t µ and style dummies i Style . We report the flow sensitivity coefficients corresponding to alpha and returns attributable to traditional beta and exotic beta (with adjacent p-values). Column 23 )) (( bb  tests whether investors have the same sensitivity to traditional and exotic beta ( 23 0 bb  ). Also report are the number of observations (N) and the R 2 for each regression.
Low Fee Funds High Fee Funds Flow t-1 -0.014 -0.019 -0.005 -0.004 -0.014 -0.023 -0.021 -0.015 -0.009 -0.001 -0.012 -0.033 0.038 -0.010 -0.060 (0.126) (0.077) (0.026) (0.666) (0.430) (0.128) (0.010) (0.107) (0.033) (0.907) (0.508) (0.080) (0.027) (0.512) (0.007) Constant 0.008 0.009 0.000 0.008 0.012 -0.003 0.007 0.009 0.002 0.006 0.012 -0.003 0.003 0.011 0.001 (0.002) (0.000) (0.568) (0.002) (0.001) (0.312) (0.000) (0.000) (0.152) (0.000) (0.001) (0.197) (0.144) (0.000) (0.515) Flow t-1 -0.036 -0.021 -0.005 -0.017 -0.006 -0.052 -0.040 -0.023 -0.010 0.000 -0.010 -0.063 0.073 -0.013 -0.115 (0.000) (0.405) (0.235) (0.301) (0.851) (0.001) (0.000) (0.260) (0.068) (0.991) (0.668) (0.000) (0.006) (0.595) (0.000) Constant 0.011 0.009 -0.000 0.010 0.010 -0.001 0.008 0.009 0.003 0.005 0.015 -0.000 0.003 0.015 0.002 (0.000) (0.001) (0.475) (0.001) (0.004) (0.795) (0.005) (0.007) (0.000) (0.121) (0.001) (0.998) (0.392) (0.001) (0. 
